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What is claimed as new and desired to be protected by Letters Patent of 
the United States is: 

5 \ 1- A method of forming a copper damascene structure, said method 

comprising the steps of: 

forming a first opening through a first insulating layer; 

forming a second opening through a second insulating layer which is 
provided over said first insulating layer, said first opening being in communication 
10 with said second opening; 

forming a titaniuni -silicon -nitride layer in contact with said first and second 
openings; and 

providing a copper layer in said first and second openings. 

2. The method of claim 1, wherein said first insulating layer includes 
15 oxide material, 

3. The method of claim 1, wherein said first insulating layer includes a 
material selected from the group consisting of polyimide, spin-on-polymers, flare, 
polyarylethers, parylene, poiytetrafluoroethylene, benzocyclobutene, SILK, 
fluorinated silicon oxide, hydrogen silsesquioxane and NANO GLASS. 
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4. The method of claim 1, wherein said first insulating layer is formed 
by deposition to a thickness of about 2,000 to 15,000 Angstroms. 

5. The method of claim 4, wherein said first insulating iaver is formed 
by deposition to a thickness of about 6,000 to 10,000 Angstroms. 

5 6. The method of claim 1, wherein said second insulating layer includes 

oxide material. 



7. The method of claim 1, wherein said second insulating layer includes 
a material selected from the group consisting of polyimide, spin-on-polymers, flare, 
polyarylethers, parylene, polytetrafluoroethylene,"benzocyclobutene, SILK, 
fluorinated silicon oxide, hydrogen silsesquioxane and NANOGLASS. 

8. The method of claim 1, wherein said second insulating layer is 
formed by deposition to a thickness of about 2,000 to 15,000 Angstroms. 

9. The method of claim 8, wherein said second insulating layer is 
formed by deposition to a thickness of about 6,000 to 10,000 Angstroms. 

10. The method of claim 1, wherein said first and second insulating 
layers are formed of same material. 
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11. The method of claim I, wherein said titanium-silicon-nitride layer is 
formed by metal-organic atomic-layer deposition. 

12. The method of claim 11, wherein said titanium-silicon-nitride layer 
is deposited at a temperature of about 180''C. 

5 13. The method of claim 1, wherein said copper layer is selectively 

deposited by chemical vapor deposition. 

14. The method of claim 13, wherein said copper layer is selectively 
deposited at a temperature of about 300°C to about 400''C. 

15. The method of claim 14, wherein said copper layer is selectively 
10 deposited in an atmosphere of pure hydrogen from the p-diketonate precursor 

bis(6,6,7,8,8,8-heptafluoro-2,2-dimetyl 1-3,5-octanedino) copper (II). 

16. The method of claim 14, wherein said copper layer is selectively 
deposited in an atmosphere of pure argon from the P-diketonate precursor 
bis(6,6,7,8,8,8-heptafluoro-2,2-dimetyl 1-3,5-octanedino) copper (II). 

15 17. The method of claim 1 fiirther comprising the act of chemical 

mechanical polishing said titanium-silicon-nitride layer. 
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18. The method of claim 1 flirther comprising the act of chemical 
mechanical polishing said copper layer. 



19. I A dual damascene structure comprising: 



a su rostrate; 



10 



a rnfetal layer provided within said substrate; 

a fitst insulating layer located over said substrate; 

a \*a situated within said first insulating layer and extending to at least a 
portion oFsaid metal layer, said via being lined with a titanium-silicon-nitride layer 
and filled] with a copper material; 

a fcecond insulating layer located over said first insulating layer; 

trench situated within said second insulating layer and extending to said via, 
said trehch being lined with said titanium-silicon-nitride layer and filled with said 
copper/ material. 



15 



20. / The d\M damascene structure of claim 19, wherein said first 
insulating laye^TlTcludesVa material selected from the group consisting of polyimide, 
spin-bn-polymers, flare, polyarylethers, parylene, polytetrafluoroethylene, 
beniocyclobutene, SILK, fluorinated silicon oxide, hydrogen silsesquioxane and 
Ni^OGLASS. 
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The dual damascene structure of claim 19, wherein said first 
insulating layer includes silicon dioxide. 

12. The dual damascene structure of claim 19, wherein said first 
insulati|ng layer has a thickness of about 2,000 to 15,000 Angstroms. 

13. The dual damascene structure of claim 19, wherein said second 
insulating layer includes a material selected from the group consisting of polyimide, 
spin- oA-polymers,' flare, polyarylethers, parylene, polytetrafluoroethylene, 
benzodyclobutene, SILK, fluorinated silicon oxide, hydrogen silsesquioxane and 
NANQGLASS. 



/ 



24. The dual damascene structure of claim 19, wherein said second 
insulating Isr^er i^icftudes silicon dioxide. 




25. X!h^dual damascene structure of claim 19, wherein said second 
insulating layer has a thickness of about 2,000 to 15,000 Angstroms. 




26. 



le dual damascene structure of claim 19, wherein said titanium- 



silicon -nitride layer\as a diickness of about 50 Angstroms to about 200 Angstroms. 



27. The dual dsmiascene structure of claim 26, wherein said titanium- 
siUcon-nitride layer has a thicraiess of about 100 Angstroms. 
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28^''''^'"'--->.JIlied damascene structure of claim 19, wherein said copper 
material includes copper or ac&pfia: alloy. 




he dual damascene structure of claim 19, wherein said substrate-is a 



5 u% <f^? 



30. I The dual damascene structure of claim 29, wherein said substrate is a 
silicon subitrate. 
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"^31./ A damascene structure comprising: 
a spbstrate; 

a metal layer provided within said substrate; 

at least one insulating layer located over said substrate; and 

it least one opening situated within said at least one insulating layer and 
extending to at least a portion of said metal layer, said opening being lined with a 
titaruum-siUcon-nitride layer and filled with a copper material; 



32. Ttueniamascene structure of claim 31, wherein said at least one 
15 insulating Izyj^r includ/s a material selected from the group consisting of polyimide, 

spirf-on-pol^Qierx^arc, polyarylethers, parjdene, polytetrafluoroethylene, 
benzocyclobutene, SILK, fluorinated silicon oxide, hydrogen silsesquioxane and 
JANOGLASS. 
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33. The damascene structure of claim 31, wherein said at lest one 
insulating layer includes silicon dioxide. 



C PiAr^ r^' i y^^^ damascene structure of claim 31, wherein said at least one 

insulatiAg laV^rXhas a thickness of about 2,000 to 15,000 Angstroms. 




The damascene structure of claim 31, wherein said titanium-sUicon- 
nitride layerH^as a thickness of about 50 Angstroms to about 200 Angstroms. 

36. The dah^scene structure of claim 35, wherein said titanium -silicon- 
nitride layer has a thickness oJvabout 100 Angstroms. 



37. The damascene structure^qf claim 31, wherein said copper material 
10 includes copper or a copper alloy. 



semicon 



38. / Thp<l2lnascene structure of claim 31, wherein said substrate is a 
ducto^ub^ate . 



39. / The damascene structure of claim 38, wherein said substrate is a 



on substrate. 
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\p. A processor- based system comprising: 
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^an integrated circuit coupled to said processor, at least one of said processor 
and iiltegrated circuit including a damascene structure, said damascene strucmre 
comprising a metal layer over a substrate, at least one insulating layer located over 
^3 / sai<J mej;affe)jer, and at least one opening situated within said at least one insulating 
^^^^ layjer |indLextending to at least a portion of said metal layer, said opening being lined 
with a titamum-silicon-nitride layer and filled with copper. 



41. The processor- based system of claim 40, wherein said processor and 
said integrated circuit are inte&rated on same chip. 
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